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FOREWORD

The Wollongong University College was established in
1962 with an enrolment of 298 students and by 1965 had an
enrolment of 640 students. Of these, 150 were studying
engineering, 126 metallurgy, 160 arts, 130 science and 84
taking miscellaneous subjectso There were also 29 post
graduate students pursuing research topics. Over this period
the academic staff increased from 20 to 40.
This report gives a sutnmary of the major research
activities pursued at the College for the period 1962 - 1965.
Numerous organisations, recognising the value of work being
done, have provided funds to the following departments:Economics - The Illawarra Regional Development
Committee provides $1750. each year for research into
The Economic Activity in Illawarra.
The Htjme Development Committee provided
$1000. for a survey of the employment situation in the
Wollondilly-Mittagong-Bowral-Wingecarribee electorates.
Mechanical Engineering - General Motors Holden provided
$500. for research on Propagation of Pressure Waves.
The T-Jheat Industry Research Council and the
Rural Credits Development Fund of the Reserve Bank of
Australia have provided $24,000. for the study of Bulk
Handling of Wheat, Investigation of Grain Damage by
Mechanical Bulk Handling Equipment and the Study of
Forced-Free Flow of Granular Materials through open
and closed Conduits.
Chemistry - $10,880. was received from The Australian
Research Grants Committee for the study of
Phenanthroindolizidines and Anti-Leukemia Activity.
Also $500. was received for this work from the Leukemia
Research Foundation.
$9,000. was received from the Pfizer
Corporation for research Into Compounds with Possible
Antihydroxytryptamine Activity.

Mathematics - The Australian Atomic Energy Commission
provided $8000. for work on Mutual Shielding of
Resonances and |i200 for Integration Subroutines,
Physics - The Australian Institute of Nuclear Science
and Engineering provided 1600. for equipment and
^200. laboratory time for research on the Past Neutron
Spectrometer,
In addition to specialised research work, the academic
staff of the College have been well avfare of their responsibility
to the Yfollongong community. Numerous articles in the press
and popular journals have helped to disseminate both scientific
and cultural information, while Slimmer Schools for Teachers have
become a yearly feature since January, I964. Extension courses
on The Programming and Uses of Digital Computers have been offered
periodically to executives in local industry.
The Wollongong University College in collaboration with
Unisearch Limited has made available specialised equipment and
knowledge to local industry. The major ef'foi't has been on the
testing and certifying of materials used in building construction.
Other work involving computer simulation of mine operation, has
been done for the Coal Industry and assistance rendered to heavy
industry in the specialised design of equipment.
In spite of its modest budget, the College has acquired
some major pieces of equipment which not onl3^ serve as research
tools but allow interesting specialties to be offered to
undergraduates.
These include :A 6OK IBM 1620 Computer with card reader-punch and 4 magnetic tape
units.
A, 25 Kilowatt Vacuxom Induction Pumace with a crucible capacity of
approximately 1 litre.
An 18" Optical Telescope of Cassegrain Type.
A 10" Springfield Mounted Telescope of Cassegrain Type,
A 30' dish radio Telescope acquired from C.S.I.R.O.

C.A.M. G-ray,
Warden.

ELECTRICAL ENGINEERING DEPARTMENT

ACADEMIC STAFF
Senior Lecturer
O.J.Tassicker, M.E.E.(Melb.)^ M.I.E. Aust., A.M.I.E.E,
(Appointed, May, 1962).
Lecturers
W.H.Charlton, B.E.j A.S.T.C, A.M.I.E.E.
Z. Herceg, Dip.Eng.(Zagreb), A.M.I.E. Aust.
(Appointed, May, 1964).
K.J.McLean, M.E,(N.Z.), B.D.(Melb.), A.M.I.E. Aust.
(Appointed, May- 1964),
STAFF RESEARCH ACTIVITIES
1. Basic processes in electrostatic precipitators when operated
with high-resistivity particles with special reference to°
Mechanism of Current Conduction
Formation of back ionlsation
Adhesion forces In precipitated layers.
2. Automatic control with special reference to the identification
and optimisation of control in furnaces and rolling processes.

HIGHER DEGREE TOPICS
Master of Engineering
A Study of the Identification and Optimal Control of a
Reheat Furnace.
(T.S.Yang - enrolled 1965).

RESEARCH PAPERS
Effect of inductance on the measurement of winding temperature in
electrical plant.
O.J.Tassicker
Proceedings I.E.E., Vol. 110, No. 2 Feb., 1963.
The normal method used to measure the temperature of the
windings of transformers, reactors and other heavy electrical
plant is by change of resistance. Resistances are measured
before and after the heat run by simple d.c. measurements.
Using the known temperature coefficients of resistance for copper,
the temperature at shut-down is calculated.
It is shown that inductance causes errors, leading to
apparently higher temperatures than actually exist. The
errors become increasingly serious the larger the unit under
cons iderat ion.
The inductive effects are examined by means of analysis
and digital computer, when it is sho^vrrv that controlling factors
are the electrical and thermal time-constants of the winding.
Ajneliorative measures are suggested. It is important to
include external resistance in series with the test winding so as
to lower the electrical time-constant. The test current must be
sufficient to saturate the core of the magnetic circuit.
Though mainly applicable to transformers, the conclusions
are relevant to any heavy winding.
Measurement of Synchonous Machine Rotor Angle
W, Charlton
International J. of Elect. Eng. Educ. pp.203-207 Vol. 2, 1964.
The need to measure synchronous machine rotor angle*
arises both in the electrical machines laboratory and in the
generating stations. Various methods of measurement have been
used, some of which are described in the literature.vl~3)
The most popular method appears to be one based on a light
source, cither controlled, as in the stroboscope or xvrith a
detector, as in the pulse generating types. These are suitable
for obtaining records of transient rotor angle variations, the
record being a chart or photographic one depending on the anglemeasuring principle employed.

In most cases, the circumstances and requirem.ents of the
particular application will determine the method to be adopted.
The rotor angle measuring device to be described was constructed
for use in a machines laboratory and to utilize equipment existing
in that laboratory. The rotor angle is directly related to the
average voltage output of a phase comparison circuit which is
supplied with signals from the busbars and a direct-coupled
a.c. tachogenerator. Accuracy of measurement in the range -90
to + 90 is about +2% overall and as the output voltage is
linearly related to rotor angle, the indicator may be any
suitable moving-coil meter (steady state) or chart recorder
(for transients).
Measurement of Winding Temperatures by Change of Resistance Improvements in Techniques with Special Reference to Transformers.
O.J.Tassicker
J.of I.E.E. August, 1964.
The normal method used to measure the temperature of the
windings of transformers, reactors and other heavy electrical
plant is by change of resistance. By means of a simple d.c.
test, resistances are measured before and after the heat run.
The temperature at shutdown is calculated using the known
temperature coefficients of resistance for copper.
It is well recognised that inductance may cause errors in
these measurements, especially in large transformers.
A simple test procedure is presented vjhich enables the
presence of inductive errors to be detected. Should they be
present, a numerical correction to the measured resistances is
readily applied.
The principle involved is to place a d.c. mlllivoltmeter
across a winding other than the one under test and note its
readings during the period of the cooling curve. By transformers
action, the induced e.m.f. may be related to the winding under
test and a quantitative correction in ohms derived.
The method may be easily applied at any test bench,
irrespective as to whether the volt-ammeter, l^eat-stone bridge
or Kelvin bridge circuits are employed. The only additional
equipment required is a vacuum-tube mlllivoltmeter of common type.

PUBLICATIONS
Variable Speed D.C. Motor Drive by Magnetic Mplifier
O.J.Tassicker
Elect. Eng. pp. 67-72 April, 1965,
Magnetic Amplifiers for High Gain and Fast Response - with
applications to Automatic Control
O.J.Tassicker
Elect. Eng, pp. 28-37, March, 1965.
The Magnetic Amplifier - a Convenient D.C.Current Transformer
O.J.Tassicker
Elect. Eng. pp.10-15, Feb., 1965.

ACECHANICAL ENGINEERING DEPMTMENT
ACADEMIC STAPF
Head of Division of Engineering
Professor G.A.M. Gray, Hon. J.M.N., B.Sc,, M.E.(Syd, •_,
M.I. Mech.E., A.M.I.C.E., A.M.I.E. Aust,,
Emeritus Professor, University of Malaya,
Associate Professor
S.E. Bonamy, B.E.(Syd,), M.Sc.(Birm.) Ph.D.,
A.S.T.C, A.M.I.E. Aust., A.M.I. Mech.E.
Senior Lecturers
AJL Roberts, B.E,, Ph.D., A.S.T.C, A.M.I.E. Aust.,
A.M.I. Mech.E.
R,¥. Upfold, M.E., A.S.T.C, A.M.I.E. Aust.,
A.M.I, Mech.E.
Lectiorers
P.C Arnold, B.E.
(Appointed April, I962),
M.J. Lowrey, B.E,, ti.S^T.C,
A.M.I.E. Aust,
(Appointed April, '62).
P. Van der Werf, M,E., A.S.T.C, A.M.I.E. Aust.
STAEF RESEARCH /.CTIVITIES
1,

The Influence of Connecting Passage Geometry on the measured
Output from Transducers.

In many instances transducers used for the recording of
shock pulses or repetitive high speed events must be located at
considerable distance from the pressure measuring point.
This
necessitates the use of long tubes of small bore for transmitting
the pxilses.
In order to examine the effects of friction and heat
transfer in such tubing on the attenuation and delay of the pulses,
a large number of tests have been conducted by recording p\xlses

from an experimental air compressor operating over a wide range
of discharge pressures and speeds. The results of these tests
are being analysed.
2,

The Application of Thermodynamic Charts to the Analysis of
Internal Combustion Cycles,

Using thermodynamic charts prepared for internal
combustion engines a complete analysis is being made of the various
engine cycles. In particular, the influence of parameters such
as compression ratio, fuel-air ratio, intake temperature,
intake pressure, exhaust pressure, and residual gas fraction are
being examined,
3,

Erosion of Metallic Surfaces,

/m investigation is being made of the basic principles
of the erosion process, including a study of fluid flow conditions
and pairticle motion in the fluid, and of the mechanism of material
removal for a variety of materials. Apparatus have been designed
enabling a quantitative evaluation of erosive Tfear rates under
controlled conditions of fluid flow,
4,

Bulk Handling of Granular Materials.

The mechanism of granular material flow is being studied
under two separate headings, namely, forced flow and free flow.
The research on forced flo?/ is concentrated mainly on the flow of
fluidized columns of grain, the principle of which, on present
indications, appears to have a distinct application to grain
conveying.
The free flow investigation is concerned with the dynamics
of gravity discharge of materials from bins or hoppers through
curved chutes. Pour types of chutes are at present under
investigation, namely, circularly curved, parabolic, cyoloidal and
straight. The non linear equations governing the flov7 are being
solved by means of the digital computer and the solutions are
being correlated with experimental results. In another project
an analysis is being made of the stress conditions governing the
steady flov/ of cohesive materials from hoppers. The properties
of gran\ilar materials cover both the material's ability to flov/
and its resistance to mechanical damage. The investigation is at
present in progress and is aimed at determining the convejring damage

oaused to wheat.
The mechanical and rheological properties of
various Australian l/Wieat varieties are also being measured
so as to permit some prediction to be made of the conditions under
which grain damage is most likely to occur.
The ability of a bulk material to flow from a storage
hopper is dependent on the yield strength developed under storage
conditions. A special "flov/ factor" apparatus imported from the
U.S.A. is being employed to measure the yield strength of a range
of materials. The flow properties derived from these measurements
will be related to hopper and chute design.
All phases of the bulk handling research in progress at
¥follongong University College have been supported financially by
the CommonTT-ealth l/'.'heat Industry Research Council and Commonv/ealth
Rural Credits Development Fund, To date some |24,000. in Grants
has been allocated to the projects,
HIGHER DEGREE TOPICS
Doctor of Philosophy
Study of unsteady flow in a reciprocating compressor.
(R. W. Upfold - enrolled I963).
7\n Investigation
Power Cycles for
reference to the
(P. Van der Werf

of the Thermodjmamic Characteristics of
Combustion Engines m t h particular
Hybrid Engine Cycle,
- enrolled I964).

A study of shock propagation in tubes,
(R. T. Vifheway - enrolled I965).
Master of Engineering
An Investigation of Mechanical Properties of BuUc—handled.
Granular Materials,
(p. C iirnold - enrolled I964).
Bulk Handling of Granular Materials.
(W. R. Drew - enrolled I965).
Dynamic Properties of a Structxiral Frame,
(M. J. Lowrey - enjTolled I965),

Master of Engineering (continued)
The Idealized Limited-Pressure Compression Ignition Cycle,
(P. Van der Werf - enrolled 1962 - awarded 1964).

RESEARCH PAPERS
Performance of Grain Augers.
A.W.Roberts and A.H.Willis
Proc.Inst.Mech.Engrs• 1962 Vol. 176 No. 8.
In the first part of the investigation, a study is
made of the auger performance characteristics with the
aim of determining the condition for most efficient
operation. An examination is made of output and
volumetric efficiency in relation to speed, angle of
elevation and choke length (the length of exposed screw
projecting from the lower end of the casing). The effect
of casing clearance on auger output is also partially
examined. In addition, the variation of auger horsepower
and overall efficiency with speed and angle of elevation
is observed.
In the second part of the investigation, equations
are developed and design charts given which enable the
performance of augers to be predicted. The equations and
charts are based on the application of dimensional analysis
and dynamic similarity and apply to augers of the same
geometrical proportions as those of the model. The data
apply mainly to granular materials of similar shape and
properties of wheat, A comparison is made between the
predicted performance with the actual performance of a
6-in. auger, good agreement being obtained.
An Investigation of Grain Vortex Motion with Relation to the
Performance within Vertical Grain Augers.
A.W.Roberts.
Proc.Inst.Mech.Engrs. Vol, 178 Part 1, No, 12, 1963-64.
The performance of grain augers, which are installed
at high angles of elevation, is greatly affected by the
rotational or vortex motion imparted to the grain by the

rotating scrov;. This paper deals specifically with
an analysis of this problem.
In the first part of
the paper a theoretical study of grain vortex motion is
made on the assumption that the grain behaves as a
"semi fluid". With the aid of experimental data it is
shovm. that this assumption gives satisfactory results for
the majority of vortices in which the relative motion
between the grain is sufficient to cause agitation and
prevent compaction.
In the second part of the paper
an analysis is made of the actual vortex motion in
grain augers, A so called minimum "critical speed" is
established for which reverse flow in the central region
of the screw just eases.
Equivalent Elastic Properties of Perforated Bars and Plates,
J. P. Duncan and R. W. Upfold,
J. of Mech, Eng, Sciences March, I963.
Experimental methods are described by means of which
the equivalent elastic properties of bars and plates
perforated on a square, asquare-diagonal or a triangular
pitch (or otherwise) may be obtained.
Bars of rectangular section of steel, gun metal and
perspex perforated on a fixed pitch with circular holes
to give a wide range in the ratio (pitch/diameter of
holes) on square and triangular patters were tested in
The transverse aeolotropy of such
flexure and tension.
bars a-nd plates was examined and ratios of (equivalent
Young's modulus, drilled/true Young's modulus) and
equivalent Poisson's ratios were found.
The experimental results obtained were compared Yri.th
theoretical curves of Bailey and Hicks for perforated
plate of square and square—diagonal pitch and vrith
Horvay's plano~stress theory for perforated plate of
triangular pitch.
Results have been presented in graphical fo3nn for
ready application to the design of heat exchanger tubeplates ,

Reducing Back Pressure.
R.W.Upfold
Automobile Engineer, 1963, Vol.53, No. 5, 184-188,
For many years, ejectors have held the interest of the
engineer as a simple, though very Inefficient means of
obtaining reduced pressures. Generally, an ejector,
wherein a central high speed jet of fluid pumps a
secondary fluid by an almost positive displacement method,
depends for its operation on the availability of high
pressures. An ejector of a different type can by made
using low pressure driving fluids: this type does not
pump, but depends, for its operation, on shear stresses
acting along the boundary separating the two fluids.
Providing sufficient driving fluid is available, an
ejector of the latter type could prove suitable for the
reduction of exhaust back pressure in car engines.
The Idealized Limited-Pressure Compression-Ignition Cycle : An
Empirical Treatment of Its Response to Varying Operating
Parameters.
P. Van der Werf,
Transactions A.S.M.E. Vol. 86, Series A, No.2, April,1964 pp.201-208.
A com-putation of the idealized compression-ignition
cycle with the aid of thermodynamic charts does not produce
speedy and accurate results because (a) the procedure
involves laborious trial-and~error methods, and (b) the
charts available do not cover the whole range of mixture
strengths at which this type of internal combustion engine
may operate. It is shown in this paper that existing
thermodynamic charts may be used to develop empirical
equations for efficiency, work output, and mean effective
pressure of the cycle for a range of mixture strengths
ands in general, with improved accuracy. The equations
are presented in the form of nomographs enabling
performance to be estimated for compression-ignition or
"Diesel'' engines of unsupercharged design and operating
on the mixed cycle.

An Analysis of the Otto Cycle Taking Into Consideration the Effect
of Varying Operating Param^eters.
S.E.Bonamy
ASME Transactions -.Vol. 85, Series A, No.8 July, 1963.
An analysis of internal combustion engine cycles
using thermodynamic charts usually involves a lengthy
trial-and-error process. A graphical analysis of the
results of many cycless however, enables equations to be
developed for theoretical mean effective pressvire and
efficiency of the Otto cycle in terms of intake and
exhaust pressures» fuel-air ratio, compression ratio,
and fresh charge temperature. These equations enable
quick solution of a particular cycle and the effects of
operating param.eters on engine performance to be studied.
Experimental results show similar relationships between
engine performance and operating parameters to those
obtained theoretically.
Manifold Pressures : An Examination of Their Effects on Mean
Effective Pressure, Voltjmetric Efficiency and Exhaust Temperature
of a Four-Cycle Automobile Engine.
S.E.Bonamy.
Automobile Engineer, 1964 Vol.54 No. IC, 397-401.
Theoretical equations developed previously from an
analysis of a large number of engine-cycles are used to
obtain graphical relationships between mean effective
pressure, volumetric efficiency and exhaust and intake
pressures. Comparison of these x^7ith experimental curves
obtained from a six-cylinder automobile engine reveal
similar trends. Experimental curves showing the mean
temperature of the exhaust plotted against both exhaust
and intake pressure indicate linear rates of change which,
in the former case, is independent of speed and intake
pressure and, in the latter, is independent of speed and
exhaust pressure.
Constant-Volume and Limited-Pressure Engine Cycles : A Theoretical
Study Applicable to Both Two-Stroke and Four-Stroke Engines,
S.E.Bonamy and P. Van der Werf,
Presented at American Soc. of Mech. Eng. Annual Conference, April,
1965, Houston, Texas, Paper No, 65-OGP-l.
Theoretical estimates of engine performance are

conventionally made by using the properties of the
incoming charge for a starting point. Such analyses
ignore heat transfer during the induction, blowdown and
exhaust processes that take place in an actual engine
and are not applicable to two-stroke engines, and fourstroke engines with large valve overlap.
In the
present paper, the foregoing discrepancies are eliminated
by evaluating engine cycles in terms of properties of the
mixture of induced charge and residual gases at the start
of compression. A large number of constant-volume and
limited-pressure cycles are analysed which cover a wide
r'ange of operating conditions. Equations are developed
for estimating v;ork output, mean effective pressure, and
efficiency of each cycle. The results are presented in
a series of nomographs which allow a speedy and accurate
theoretical estimate of engine perrformance to be made in
terms of knovm operating conditions. The complete
analysis is based on thermodynamic charts which take into
account such factors as dissociation, variable specific
heats, lesidual gas fractions and fuel-air ratios.
Transverse Vibrations of Auger Conveyors.
A. Yf. Roberts and P. C. Arnold.
J. of Agric, Engineering Research. Vol, 10, No, 3., 1965.
The low flexural rdgidity of auger conveyors often
resiilts in the critical speed for transverse vibrations
occvirring well vTithin the working speed range of the
conveyor. Operation at or near the critical speed should
be avoided, not only for the safeguard of the conveying
machinery itself, but also because of the increased
damage which is inflicted upon the materialleing conveyed.
It is shown that the computation of critical auger
speeds can be carried out, with sufficient accuracy for
practical purposes, by neglecting the stiffening effect
of the helical auger blade.
An approximate theoretical
analysis of the blade stiffness is presented which serves
to explain why the stiffness is negligible in certain cases.
An experimental study was performed to correlate the
theory and to obtain critical speed measurements of a 6 in,
auger for comparison with values computed from a theoretical
equation.

Development and Application of Nomographs for an Analysis of
Compression-Ignition Engines
P. Van der Werf and S.E.Bonamy
ASME Transactions Vol. 87 Series A.
pp.l48-i56 April, 1965.
From an analysis of a large ntimber of limited-pressure
cycles using thermodynamic charts, nomographs are prepared.
These may be used to supersede the lengthy trial-and-error
process involved in cycle analysis by the charts and enable an
accurate computation of engine performance and properties at
salient points in the cycle to be made. Graphs prepared from
the nomographs show similar trends to those obtained from tests
on a single cylinder four-stroke compression-ignition engine.
Engine Pressure-Volume Relationships. Fuel-Air Cycle Selection
fot the Theoretical Analysis of Compression-Ignition Engines
F. Van der Werf
Automobile Engineer. Vol. 55 No. 9 Aug.. 1965 pp.350-353,
In the theoretical evaluation of internal combustion
engine performance, a sequence of hypothetical pressure-volume
relationships is adopted to represent the cyclical events in the
actual engine. The shape of the resulting fuel-air cycle depends
on, among other things, the assumed combustion process
characteristics, and these have a marked influence on the
computed values of cycle efficiency.
It is shown that the operating conditions of the cycle which in the case of the compression-ignition cycle, include the
limiting maximum pressure - dictate whether combustion will take
place at either constant volume or constant pressure, or at both.
The paper presents a number of graphs from which the
pressures of the working fluid can be determined, (1) at the
end of compression, and (2) at the end of a constant-volume
combustion process, in terras of the properties of the induced
air at the beginning of compression. By comparison with the
limiting cycle pressure adopted for the engine, the shape of the
cycle can be predicted.
The computations underlying the graphs are based on
thermodynamic data for media equivalent to the actual cylinder
contents. These data take into account factors such as chemical
dissociation and variable specific heats.

Dynamic Measurement of Displacement Using Small Inductance Coils
R.W.Upfold
Bull. Mech. Eng. Educ. Vol. 4. pp.269-276, 1965
It occurs frequently in Engineering projects that a small
displacement must be measured as a function of time. Many pick-ups
are available for direct coupling to the object under study, and
it is the purpose of this paper to outline the manufacture of an
inductance type pick-up that can detect displacements down to 0.001
in when the pick-up is distant from the object and there is no
mechanical connexion between them.

PUBLICATIONS
The Influence of a Circumferential Discharge Chute on the
Performance of a model Grain Auger
A.W.Roberts
J. of Agric. Eng. Res. Vol. 8 No. 2 1963.
Feasibility Studies of Obtaining Iscpachics for Perforated Plates
R.W.Upfold
Uni. Bulletin No, 4 March, 1963.
The Acoustic or Vibrating Wire Gauge
R.W.Upfold
Uni. Bulletin No. 5 March, 1963.
Idealized Engine Cycles: A New Method of Starting their Solution
with the aid of Thermodynamic Charts
S.E.Bonamy
Autcmobile Engineer. Vol. 53 No. 8 July, 1963.
Pressure VJave Phenomena in a Uniform Shock Tube - An Application
of the Method of Characteristics
S.E.Bonamy
Uni. Bulletin No. 3, 1965.
Do Grain Augers Damage Grain
A.W.Roberts and P.C.Arnold
Power Farming Vol. 74 No. 9 September, 1965,

Bulk Handling and Testing of Granular Materials Research Projects
A.W.Roberts and P.C.Arnold
Progress Report, Feb., 1965.
A Visual Aid for the Teaching of Design
C,A.M.Gray and R.W. Upfold
Bull. Mech. Eng. Educ. Vol. 4 pp.233-236, 1965

CHEMISTRY DEPARTMENT
ACADEMIC STAFF
Associate Professor
E. Gellert, Dr.phil.(Basle), F.R.A.C.I.
Lecturers
P.D,Bolton, B.Sc,(Exeter), Ph.D.(Lond.), A.R.I.C.
(Appointed, October, 1962)
F.M.Hall, M.Sc, A.S.T.C, A.R.A.C.I.
W.K.Hannan, M.Sc. (Syd).
E. Kokot, B.Sc, Ph.D.5 A.S.T.C, A.R.A.CI.
(Appointed, November, 1962).
I.H.Reece, M.Sc, ,A..S .T.C., A.R.A.CI.
Senior Tutors
D.J.Campbell, B.Sc, Dip.Ed, (Tas.)
(Appointed, Senior Tutor in Biology, Feb., 1965)
R.Rudzats, M.Sc, A.S.T.C, A.R.A.CI.
(Appointed Feb.^ 1964)
Teaching Fellow
Colleen Mate (Resigned June, 1963).

STAFF RESEARCH ACTIVITIES
1, Natural Products
This field, which incorporates phytochemical investigations
in conjunction with the Australian Phytochemical Survey and is
helped by C.S.I.R.O. with plant collections, is concerned with the
Isolation of physiologically and pharmacologically active
constituents. The material was selected mainly from the plant
families of Asclepiadaceae and Lauraceae.
Tylocrebrine, an alkaloid isolated from the North Queensland
plant Tylophora crebriflora, shows promising antileukaemia activity.
A New Guinea Boletus, a mushroom species, is also of particular
interest because it affects the human brain but the action observed
is not Identical with that of mescaline, LSD 25, or psilocybine.

-?_•. Synthetic Organic Chemistry
The synthesis of phenanthroindolizidines and related
material and the exploration of their antitumour activity is
actively pursued in conjunction with efforts to correlate
chemical structure with physiological activity. This programme
is supported by grants of the Leukemia Research Foundation
and the Australian Research Grants Committee, The synthesis
of compounds with possible antihydroxytryptamine activity is
carried out with the financial support of the Pfizer International
Corporation.
3. Physical-organic Chemistry
The hydrolysis of carboxylic acid derivatives with
reference to the influence of substituents upon rates, energies,
and enthropies of acidic and alkaline hydrolyses of several series
of aliphatic amides and ortho-substituted aryl esters were
investigated from the point of view of kinetics. The successful
correlation of the rates of hydrolysis of amides in terms of the
Taft equation incorporating polar, steric, and hyperconjugative
parameters is now in the process of being extended to a range
of substituents.
A. Magnetochemistry
The antiferromagnetic exchange demagnetization of
complexes of divalent copper with Schiff's bases and with
certain nitrogen heterocyclic compounds is investigated.
Temperature variation studies of the magnetic susceptibility
of these nex-7 complexes indicate that the demagnetization
observed is the result of exchange interactions between either
two or a large number of paramagnetic centres. Structures
consistent with such magnetic behaviour have been postulated for
all complexes investigated and the programme is now extended to
other complexes,
5. Chemical Spectroscopy
I'lolecular interactions, detected through the changes
observed in valence stretching frequencies of a series of
hydroxy compounds on association in ternary systems, were
correlated in terms of acid-base processes. The thermodynamic
constants for the ionization process of phenols in aqueous
solutions over a range of temperature were evaluated by the use of
ultraviolet absorption spectroscopy and a new method was developed
to satisfy the conditions required for these precise measurements.
Both Investigations are in the process of being extended.

HIGHER DEGREE TOPICS
Doctor of Philosophy
Spectroscopic studies of molecular interaction in solution
(I.H.Reece - enrolled 1963),
Measurement of Pipole Moments of Absorbed Films on Metal
Surfaces
(W.Hannan - enrolled 1958).
Master of Science
Isoindoles and their derivatives
(M.S.Dlgnan - enrolled 1964).
Substituent Effects in the Hydrolysis of Amides
(P. Nancarrow - enrolled 1965).
Catalysis by Ion-Exchange Resins
(P.D.Schweinsberg - enrolled 1964).
Preparation and Physico-chemical investigation of complex
compounds of transition metals
(J.R.Sneddon ~ enrolled 1964).
The chemistry of isoindoles
(J.Dombroski - enrolled 1961).
Physiological Aspects of Acoustic Behaviour in Crickets
(D.J.Campbell - enrolled 1965).

PJESEAR-CH PAPERS
The Alkaloids of Tylophora crebriflora ? Structure and Synthesis of
Tylocrebrinei a new Phenanthroindolizidine Alkaloid.
E. Gellert, T.R.Govindachari, M.V.Lakshmikantham, I.S.Ragade,
R.Rudzats and N.Viswanathan.
J.Chem.Soc, 1962, 1008.
Tylophorine and new alkaloid, tylocrebrine, have been
isolated from Tylophora crebriflora. Structure (II) , one of the two
alternative structures assigned to tylocrebrine on the basis of
analytical and spectroscopic evidence, has been confirmed by
synthesis of the racemic base.

Anomalous Paramagnetism of come Copper (II) Complexes of
Pyridine- and Ouinoline-N-Oxides.
C.M.Harris, E, Kokot, S.L.Lenzer and T.N.Lockyer
Chem. and Ind., 1962, 651.
The mono-complexes Cu(C5H5PO)X2 and Cu(C9H7NO)X2 (X = CI, Br)
were obtained by reaction of the llgand with excess copper (II)
halide in ethanol. These compounds have anomalously low magnetic
moments in the range 0.4 - 0,8 B.M. per Cu atom at room temperatute.
They may be formulated as possessing a binuclear oxygen-bridged
structure. Measurement of the paramagnetic susceptibility of
Cu(C5H5N0)Gl2 over a temperature range reveals the presence of a
singlet-triplet equilibrium.
Anomalous Paramagnetism and Binuclear Structure of some Copper (II)
Complexes of 8-Hydroxyquinollne.
CM.Harris, S. Kokot and S.L.Lenzer.
Nature, 1962^ 196, 471.
The complexes Cu(C9ll5N0)Cl, Cu(CgH6NO)N03,H20 and
[Cu2(C9H5N0)3]C10i+ have been synthesized. These compounds have
anomalously low magnetic moments. For all of them structures
have been postulated to account for the observed magnetically
anomalous behaviour.
The Structures of Laurelliptine, a new Aporphine Alkaloid, and
Thalicmidine,
E, Gellert, P. Clezy and A.W.Nichol,
Experientia, 1963, !£, 1.
A new alkaloid, for which the name laurelliptine is proposed,
has been Isolated from Beilschmiedia elliptica PJhite and Francis,
an Australian member of the family Lauraceae. The structure of
laurelliptine has been elucidated as 1, 9-Dimethoxy-2j
10-dihydroxy-noraporphine.
The Hydrolysis of Amides in Dilute Acids,
P.D.Bolton and I.R.Wilson.
Tetrahedron Letters, 1963, 847.
Evidence is presented that kinetic studies of the dilute
acid hydrolysis of aliphatic amides carried out by certain other
workers is in serious error owing to an untenable assumption
made in setting up the experimental technique.

The Isolation of Integerrlmine from Senecio magnificus F., Muell.
E. Gellert and C Mate
Aust. J. Chem., 1964, JLT^, 159.
One of the alkaloids isolated from Senecio magnificus
F. Muell. was identified as integerrim.ine which differs from,
senecionine only in having integerrinecic acid, the trans-isomer
of senecic acid as its esterifying necic acid.
The Anomalous Paramagnetism of Iron (III) N, N~Dialkyldithiocarbamates,
A.H.I'Thite, R,Roper, E.Kokot, Henneke Waterman and R.L.Martin
Aust. J. Chem., 1964, 3J, 294.
The magnetic moments of a series of 19 NN-disubstituted
dithiocarbamates of iron (III), [Fe(S2C.NR'R")3], are anomalous
in that their behaviour is neither *'high~'' nor 'low-spin'". Values
of y -^ at room temperature lie between 2.62 and 5.83 B.M., the
datum for each compound depending on the chemical nature of the
substituents R' and R"'. This anomalous situation persists in
benzene or chloroform solution. Cryoscopic and ebullioscopic
molecular weight determinations establish that all the compounds
are monomeric, which exludes the possibility that the m.agnetic
behaviour arises from the presence of antiferromagnetic exchange
interactions of either the inter- or intra-molecular type.
These observations strongly support the early and generally
overlooked work of Cambi who in 1932 proposed a thermal equilibrium
between ''magnetic isomers" of spins S = -^ and S = ^ to account
for the origin of the magnetic anomaly.
Adaption of Optica Spectrophotometer
I.H.Reece and F.M.Eall
J. Scientific Instruments, 1964, 41, 240.
A means of adapting an Optica CF4 spectrophotometer for
measurement of the absorption spectra of solutions over a range
of temperature has been devised. The alterations are simple and
do not affect routine operation of the instrument.

Theory of Acids and Bases
F.M.Hall
Education in Chem., 1964, 1, 91,
The current theories of acids and bases are explained and
compared from a quantitative point of view. The value of the
Bronsted-Lowry Theory in evaluating pH is exemplified and the
methods of end point detection are discussed.
The Antileukemia Activity of Tylocrebrine
E. Gellert and R. Rudzats
J .Med. Chem., 1964, ]_, 361
Tylocrebrine shows high activity against Lym.phold Leukemia
L1210 in mice, and these tests indicate that best results are
likely to be obtained at a dose level of about 10 mg/kg. The
activity ascertained in these tests is sufficient for scheduling
this compound for preclinical pharmacology and, in the absence of
prohibitive toxicity, for large-scale clinical testing.
Magnetic Studies with Copper (II) Salts. VI. Variable Singlet-Triplet
Energies in Amine Substituted Copper (II) Alkanoates
E. Kokot and R. L, Martin
Inorganic Chem., 1964, 2> 1-306
The magnetic susceptibility at temperatures between 80 and
350 K is reported for a new series of monoamine adducts of copper
(II) acetate and butyrate, Antiferromagnetic rather than Curietype behaviour is observed, from which the separation between
singlet and triplet states of the dimerlc species is deduced.
Pyridine-type bases resemble water or dioxane in giving mono
derivatives of copper (II) alkanoates with singlet-triplet
separations of about 300 cm , In marked contrast, aniline-type
bases reduce this interval to only 100 cmo^. The electronic spectra
of these adducts in the rggion 8000-3250 A cogtain only the weak
absorption bands at 7000 A (band I) and 3750 A (band II) generally
observed for binuclear copper (II) alkanaoates. The observed
sensitivity of band I and insensitivity of band II to changes of
the axlaliy situated amine does not, at this stage, lead to the
desired elucidation of the electronic spectrum.

Magnetic Properties of Anhydrous Copper (II) Nitrate.
E. Kokot and R, L, Martin
Chem.Communications, 1965, 187.
A temperature variation study of the magnetic
susceptibility of anhydrous copper (II) nitrate reveals that
the compound is magnetically concentrated. The weak
antiferromagnetic interaction is ascribed to superexchange
operating via bridging nitrate groups In the structure.
Hydrolysis of Amides. I. The Hydrolysis of Acetamlde and
Chloroacetamide in Dilute Acids,
P.D.Bolton and I.R.Wilson
Aust. J. Chem., 1965, 1^, 795
Kinetic studies of the hydrolysis of acetamlde in dilute
acidic solution are reported. A consistent method fot the
correction of the systematic errors of previous work in this
field is given which leads to satisfactory correlation of the
previously reported divergent results.

PUBLICATIONS
A Chemical Viewpoint
E. Gellert, W.K. Hannan and I.H, Reece (Editors).
Wollongong University College, 1964.
The Periodic Table
The Chemical Bond

-

E, Kokot

- P.D.Bolton

The Shape of Molecules

-

p.l.
p.19

E. Gellert

The Chemistry of Industrial Processes
Acid-Base Systems

-

F.M.Hall

Oxidation-Reduction Systems

p.35
-

p.69.

- W.K.Hannan

The Chemistry of Living Matter

I.H. Reece p.55

p.83.

- R. Rudzats p.99

MATHEMATICS DEPARTMENT
ACADEMIC STAFF
Professor of Mathematics
A.Keane, M.Sc. (Syd.) Ph.D. (Appointed, Oct.,1964).
Senior L e c t u r e r s
A.E,Chapman, M.Sc. (Lond.) (Appointed, O c t . , 1 9 6 3 ) .
C A . W i l k l n s , M.Sc. ( N . Z . ) , Ph.D. (Appointed, A p r i l , 1 9 6 5 ) .
Lecturers
B.E.Clancy, B.Sc. Dip.Ed. (Syd.) M.Sc. (Resigned, April,1962)
T.S.Horner, B.Sc. Dip. Ed. (Syd.)
Tutor
Mrs. E.E. Hesterman, B.Sc. (W.A.)
(Appointed, Feb.j 1964 - Resigned, June, 1965)
STAFF RESEARCH ACTIVITIES
Nuclear Reactor Theory - Under contract to the A.A.E.G. the
department has been studying methods for calculating the absorption
by resonance absorbing nuclei in a reactor. Particular attention
is being paid to mutual screening effects of neighbouring resonances,
the development of techniques suitable for wide resonances, and to the
statistical model for resonance spacing.
Integration Subroutines - A series of Gaussian integration
subroutines including Hermite, Legendre and Laguerre were written
for the IBM 1620. These are novr being translated, tinder contract
to the A.A.E.G., to run on the IBM 7040.

HIGHER DEGPvEE TOPICS
Master of Science
A Study of an Integral Equation arising in the Moderation of
Neutrons.
(M.W.Dyos ~ enrolled 1964),

Thermal Neutron Flux Spectrum in a Medium with a Temperature
Discontinuity,
(K.J.Maher - enrolled 1965).
Resonance Overlap - Effect of Neighbouring Resonances.
(D,J,McKeegan - enrolled 1965).
The Representation of Resonance Self Shielding in Burn-up
Calculations.
(P.J.O'Halloran - enrolled 1965).
Burn-up of Recirculating Fuel.
(J.P.Pollard ~ enrolled 1965).
Resonance Overlap - Statistical Treatment.
(D.G.Thompson - enrolled, 1965).
An Improvement to the Narrow Resonance Approximation for
the Effective Resonance Integral.
(T.S.Horner - enrolled 1965).

BOOKS
Integral Transforms
A, Keane
Science Press, 1965.

RESEARCH PAPERS
An Estimate of the Decrease in the Effective Resonance Integral due
to Resonance Overlap.
A. Keane
AAEC/TM296, 1965
The present work is a first order estimate of the reduction
in the effective resonance integral as a result of the overlapping
of neighbouring resonances, belonging either to the same or to a
different resonance absorber. A number of assumptions has been made
to set up a model, the most serious of these being the neglect of
perturbations to the flux in the presence of a resonance. The
assumptions need further study and possible relaxation.

Effective Resonance Integrals for Low Energy Resonances
M.H.McKay, A.Keane and J.P.Pollard
J.Nucl,Sci,Tech. (Tokyo) 2^, 445 (1965) .
By using a different approximation to the slowing dovm
density, the accuracy of the effective resonance integral
proposed by McKay is extended to very dilute mixtures of an
absorber with a moderator. The new formula is applied to the
6.68eV resonance of ^^^U and the l-054eV resonance of '^-'^^Pu, to
give results in excellent agreement with "exact" calculations
for mixtures of various dilutions at O K and 900 K,
Anisotropy in the Migration Area in a Parallel Slab Subcrltical
Assembly.
A.Keane
AAEC/TM302, 1965.
A correction is derived for the anisotropy in the
migration area in a subcrltical assembly consisting of thick
slabs of moderator interspersed with thin layers of fuel.
Iterative Solution of the Slowing Down Equation
M.W.Dyos and A.Keane
GA - 6813 (CA. San Diego) (1965).
The convergence of the iterative procedure for solving
the slowing-do\im equation is examined and criteria are
established under which the iterative procedure will be rapidly
or slowly convergent. It is found that the rate of convergence
of the iterative procedure depends on the ratio of the resonance
scattering and absorption cross sections, being rapidly convergent if the resonance is predominantly absorbing. I-Jhen the
ratio of resonance scattering to resonance absorption is equal to
the ratio of the potential scattering cross section of the
absorber to the moderator scattering cross section (the Spinney
condition) it is verified that the narrow resonance approximation
is the exact solution. Numerical results shov7 that the Goldstein
and Cohen method of interpolation is not applicable to a predominantly scattering resonance in a concentrated mixture. It is
also shown that for a predominantly scattering resonance the flux
rises above its off resonance value for neutron energies below
the resonance centre.

PUBLICATIONS
Resonance Absorption of Low Energy Neutrons
M.H.McKay, A.Keane and J.P.Pollard
AAEC/TM297, 1965.
Mathematics and Industry
CA.Wilklns
N.Z. Mathematics Magazine, 1965, ^ N o . 1. pp.21-24.
Mathematicians Wanted
A.Keane
Careers Supplement, Sydney Moimlng Herald, 13th November,1965.
Summer School for Mathematics Teachers
Edited by T.S.Homer
Operational Methods - A.Keane
Theory of Sets - Mrs. E. Hesterman
Group Theory - T.S.Horner
Numerical Analysis - A.E,Chapman
FORTRAN a FORmula TRANslation code for a Computer - J.P.Pollard
The Art of Approximating - A.Keane

METALLURGY DEPARTMENT
ACADEMIC STAFF
Senior Lecturer
G, Brinson, M.Sc (Melb.), Ph.D. (Sheff.), F.I.M., A.M.
Aus. l.M.M.
Lecturers
T.W.Barnes, A.S.T.C, A,I.M., A.M./ius .I.M.M.
A,r,Cook, M.A.(Cantab), A.M.Aus. I.M.M., F.G.S.
(Appointed Lecturer in Geology, Jan., 1964)
N.F.Kennon, M.Sc, F.R,M,T.C, A,I.If,
N. Salasoo, B,Sc., A.S.T.C
(Appointed Acting Lecturer, Feb., 1964)
N, Standish, Ph.D.(Otago), ?i.Sc., A.S.T.C.
(Appointed, D e c , 1^65)
R. C Robins, M.Sc. Ph.D., A,R.A.CI,, A.M.I .Chem.E.
(Resigned, Aug., 1965)
S.J. Merrick, B.Sc (Alberta), M,App.Sc. British Columbia
(Appointed Lecturer in Mineral Engineering Dept. of Geology, D e c , 1964 - Resigned, Dec. ,1965)
STAFF RESEARCH ACTIVITIES
A major part of the research activities of the
Department is concerned with a study of phase transformations
with particular em.phasis on processes involved in the
solidification of metals and alloys. The processes
that determine the type of structure formed during solidification
of metals are more complex than is sometimes realized. Furthermore, undesirable structures formed during solidification are
often difficult to eliminate subsequently. In particular, an
unfavourable distribution of non-metallic inclusions is most
undesirable. It is hoped that this research programme will
clarify some aspects of the solidification process, and thus
suggest means whereby undesirably structures may be avoided.
A further interest is the study of creep in metals. One
of the most important factors limiting the use of structural
materials at high tem.peratures is their susceptibility to a timedependent deformation known as creep. This programme seeks to
contribute to an understanding of the processes causing creep,
and thus to assist the design of better creen-resistant materials.

HIGHER DEGREE TOPICS
Doctor of Philosophy
A study of the martensite in beta copper-tin alloys
(N.F.K.ennon - enrolled 1964).
Master of Science
The development of techniques for the detection of
inhcmogeneities of deformation in nickel and a study
of the effect of temperature
(T.W.Barnes - enrolled 1962).
Solidification of Ferrous Alloys
(H. Salasoo - enrolled 1965),
The Effect of Crystallographic Oi-lentation on the
Electrochemical Properties of Tin
(N, Wiltshire - enrolled 1965),
The Behaviour of Boron in Iron and its Alloys
(J. L. VJhite - enrolled 1964).
RESEARCH PAPERS
The Precipitation of Uranium Metal in Uranium Dioxide Single
Crystals.
R.G.Robins
J.Nucl.Materials, 1962, 2'^o° 2., pp.218-219.
The oxygen dsificient phase of uranium dioxide was found
to exist at as low a temperature as 1600^0. This phase results
in the precipitation of uranium metal when UO2 is heated above
this temperature and cooled quickly.
The Creep of Niobium
C Brinson and B.E,Argent
J.Inst .Metals, 1962-&3, 21^ pp. 293-298
The creep of niobium in compression between 800 and
1200°C is described. The niobium was purified by zone melting
and subsequent contamination was prevented by testing in a vacuum
of 10~ mm Hg. Above 1000^'C the creep behaviour is complicated
by changes in grain size, probably due to recrystallization. The
creep strength of the material examined is much lower than that
found by other investigators, and the low oxygen content is
probably a major reason for the low strength.

PUBLICATIONS
Solidification.
N.F.Kennon
The Metallurgist, 1964, 3., 90.
A 'Luristan' Dagger: An Examination of Ancient Metallurgical
Techniques.
J. Birmingham, N.F.Kennon and A.S.Malin
Iraq. 1964, 2i6, 44.

PHYSICS DEPARTMENT
ACADEMIC STAFF
Senior Lecturer
K. J. Ausburn, B.Sc(Syd), M.Sc.(Lond.) Ph.D.,
D.I.C, A.Inst.P.
(Appointed, Jan., 1963)
Lecturers
B. T4ainsbridge, B.Sc. (Tas.), Ph.D. (A.N.U.) .
A.I. Segal, B.Sc. (Melb.) , i^.Inst,P.
S.F.H.J. Archer, M.Sc (Capetown)
(Appointed, Sept., 1963 - Resigned, D e c , 1965)
Teaching Fellow
Gllda Segal
(Resigned, June, 1965).
STAFF RESEARCH ACTIVITIES
Cosmic-ray neutrons - TVTO fast neutron monitors with a range of
polyethylene moderating spheres giving sensitivity in the range
0 to 15 MeV were constructed for use in the continuous measurement
of the energy distribution of cosmic ray neutrons at Wollongong.
Continuous recordings of cosmic ray neutron counts are now
proceeding. Correlations with primary cosmic ray intensity
variations will be investigated.
Earth's Magnetic Field - A portable rubidium vapour magnetometer
for the investigation of temporal and geographical variations in
the earth's magnetic field in the Illawarra district has been
developed by Mr. S. Archer,
Infra-red Astronomy - The design and construction by the
Engineering Division of an 18-inch cassegrain reflector fcr
use with infra-red photoelectric detectors was begun and the
instrument is now nearing completion.

-1-

2 Electron Guns - Investigations of electron gun problems particiilarly high perveance Pierce guns and Z-ray tube guns, are
continuing.

RESEARCH PAPERS
Visual and Photographic Study of Electron Beams,
K, J. Ausburn.
American J. of Applied Physics, Vol. '!)^, pp.111-113. 1964.
A method for visual observation and photographic recording
of electron beams that involves the dropping of fluox-escent
powder throxigh the beam is illustrated by photographs of convergence
in Pierce guns, an electron beam profile, and electron trajectories
in an Einzel lens.
It has the folloT/d.ng advantages : (a) The
photographic exposure time under all normal ciroximstanoes is much
less than 1 sec.
(b) It is applicable in anj^ degree of vacuum,
(c) Spatial resolution of less than 100|i is readily obtained,
(d) The electron beam is not perturbed, (e) It is applicable
to electron beams in less accessible regions - between closely
spaced electrodes for example,
(f) Satisfactory photographs may
be obtained for electron beams of any perveance provided the beam
potential exceeds 100V.
7
ft
Li (p,7 )Be Excitation Curve from 1,5 MeV to 11 MeV,
R.R. Perry, B. Mainsbridge and J. Richards,
Nuclear Physics 45. 586 (1963),
7
ft
The Li (p, y )Be reaction has been studied from 1,5 MeV
to 11 MeV bombarding energy using the proton beam from the Rice
tandem Van de Graaff accelerator.
The sum of tho gamma rays
leading to the ground and first excited states of Be° shows a giant
resonance peaked at 7.3 MeV with a possible secondary peak at 6 MeV
Five angular distributions were measured below
bombarding energy.
7 MeV and showed isotropy within 25% in all oases, A tunnel diode
discriminator and linear gating circuit vrere used to prevent
excessive pile-up from neutron capture in the Nal(Tl) crystal..
To further reduce the background, nearby slits were dispensed with
and the beam was stopped 10 m away.from the target.

The Disintegration of Silicon by Fast Neutrons
B. Mainsbridge, T.W.Bonner and T.A.Rabson.
Nuclear Physics 48^, 83 (1963).
The Si28(n,p)AI^S, Si28(n,a)Mg25 and Si29(n,a)Mg26 reactions
have beeh observed in a silicon solid state detector with a barrier
depth equivalent to the range of a 7.5 MeV proton. A yield curve
for the reactions has been measured between neutron energies of
4,6 and 8.5 MeV with an energy spread between 80 and 40 keV.
At Ej^ = 8.5 MeV, transitions to two levels of Mg^^, four of Mg^^
and nine of AI^^ have been observed. In the disintegration of
Si^^ strong resonant structure was observed, and below E = 6 MeV
both reactions are strongly inhibited by the Coulomb
barrier. Charged particle penetrability calculations predict
the relative magnitudes of the Si^^(n,a) and (Ujp) reaction cross
sections. A fast neutron spectrometer using a Si^^ solid state
counter is proposed.

PUBLICATIONS
An abstract of a paper entitled "Disintegration of Si by Fast Neutrons"
B. Mainsbridge.
Bull, of the American Physical Soc. Series II, Vol.8, No. 1^ 1963.
The Design of Electron Guns.
K. A,.usburn
The Aust. Physicist I_5 PP 41-45. 1964.
Comet Ikeya (1964 f)
S. Archer
International Astronomical Union Circular No, 1876 - Oct.,1964.
The Interpretation of the Surface Markings of Mars.
S. Archer
,
Bull, of Astronomical Soc. of N.S.W. p.10 Aug.,1964.
Note on the Age of the Universe
S, Archer
Bull. Astronomical Soc of N.S.W. p.2, Nov., 1964.
Comet Ikeya (1964 f)
S. Archer
International Astronomical Union Circular No. 1882 Dec,, 1964.

Foods of the Future
S. Archer
Letter, Discovery p.57, June, 1965.
Expanding Universe
S. Archer
Letter, Discovery p.58, July, 1965.
Science as Human Evolution
S.Archer
Pageant Press, N.Y. 1964.

ARTS AND COMMERCE DEPARTMENT

ACADEMIC STAFF
Lecturers
Marian V. Beers, M.A,, B.Ed., Dip.Ed. (Melb.) - English.
(Appointed, Aug., 1965).
A.A.Brownlea, B.Ec(Syd.)5 M.A.(N.E.) - General Studies.
(Appointed, July, 1965).
R.D.Francis, M.A.(N.Z.), M.A. (Melb.), A.B. Ps.S. General Studies. (Appointed, Oct.,1963).
A.M.Healy, B.A.(Syd.), Ph.D.(A.N.U.) - History.
(Appointed, March, 1965).
CP.Kiernan, M.A. (Cantab.) , M.A. (Melb.) - History.
Geraldine V. MacNeill, M.A.(N.Z.) ~ English.
(Appointed, Mar., 1964).
J.CSteinke, M.A. (Calif.) - Economics.
(Appointed, March, 1964).
Senior Tutor
D.J.McKee, E.Ec ~ Accountanty.
(Appointed, Feb.,1964 ~ Resigned Dec,1965).
Tutor
Patricia E. Kreuiter, B.A,(Syd.) - English.
(Appointed, March, 1964).

STAFF RESEARCH ACTIVITIES
ECONOMICS
A long range programme of research into the structure and
problems of the Illax^rarra economy v/as Initiated in May, 1964.

HISTORY
Historical Research interests included:- 1. Business History,
the history of Australian industry and business management.
2. Modern Colonial History, with special reference to native
administration and techniques of regulating culture contact in
Africa and the South-West Pacific. 3. French History, the
enlightenment5 the French Revolution,
GEOGRAPHY
Research has been focussed on medical geography and water
resources. Investigation of the urban ecology of infectious
diseases in Wollongong-Shellharbour was undertaken, and results
presented at the Robart A.K.Z.A.A.S. Conference in August.

HIGHER DEGREE TOPICS
Doctor of Philosophy
Sensory Isolation and Individual Differences.
(R.D.Francis - enrolled 1964)
The Role of Co-operatives in Australia.
(J.CSteinke - enrolled 1965)
Science and the Enlightenment in 18th Century France.
(CP.Klernan -- enrolled 1965)

BOOKS
The Map Approach to African History, (Third Edition).
A.M.Healy
University Tutorial Press, Cambridge, 1965 (in collaboration with
E.R.Vere-Hodge, M.A.(Cantab.) Ph.D.(Geneva)),
RESEARCH PAPERS
The Effect of Prior Instructions and Time Knowledge on the Toleration
of Sensory Isolation.
•p Ty RTancls
J.Nerv.Ment.Dis. Vol. 139, No. 2, August, 1964.
The effects of telling subjects how long they are expected to
stay, and the effect of telling subjects the time are compared and
contrasted. It is obvious that these facts in isolation do not affect
the toleration timej but in combination they do. Sex was not an
important variable in toleration time nor was skill in SCUBA diving.

Some Behavioural Factors Affecting Astronauts.
R.D.Francis
Spaceflight, Vol. 7 No. 3, May, 1965.
This paper presents an appraisal of the factors affecting
astronauts. Such factors are considered to be task efficiency,
weightlessness and isolation. Consideration is given to these three
factors and the implications of psychological studies are discussed
in relation to the effect that they might have upon the efficiency
of the functioning of astronauts,
Ophir to Bulolo; The History of the Gold Search in New Guinea.
A.M.Healy
Historical Studies, Australia and New Zealand, October, 1965.
This paper traces the religious, political, and economic
factors which influenced the search for gold in New Guinea.
In the 16th century the Spaniards linked the Biblical Ophir
with New Guinea; their successors, the Dutch, were more Interested
in commerce as a base to mercantilism. In the 19th century a
remarkable chain of scientific evidence led to a revival of the
gold search in New Guinea. This was promoted by British and
Australian interests seeking the annexation of the Territory.
The German occupation of the north-west led to inefficient
expeditions: basically, the German economy was not gold oriented.
Only in the 1920s did gold development become possible, as Australian
pioneering was linked with American capital and expertise.

PUBLICATIONS
Misconceptions Regarding Executive Selection
R.D.Francis
Rydges Business Journal, July, 1965.
The Use of Contractors
C. Kiernan
Factory and Plant, August, 1964.
Are We as Good as We Think We Are?
CKiernan
The Australian Manager, October, 1964.

Should we give more power to Boards?
C Kiernan
The Australian Manager, October, 1965.
History of Water Planning in the Shoalhaven River Valley 1892-1965.
A. Brownlea
Report for Illawarra Branch of the Water Research Foundation
of Australia, December, 1965.
Employment and Unemployment in Illawarra.
J.CSteinke
P.cport to Illawarra Regional Development Committees, 5th November, 1964.
Economic Activity in Illawarra.
J.CSteinke
Summary report to Illawarra Regional Development Committee.

